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Abstract

Supercritical carbon dioxide Brayton cycle is an important candidate in nuclear energy innovation.
In this paper, an investigation on thermodynamic analysis and optimization was carried out for
supercritical carbon dioxide Brayton cycles on the basis of the first law of thermodynamics. A new
cycle, called double flow split compression cycle, was proposed to further increase system effi-
ciency. Thermodynamic analysis and evaluation have been conducted. The effect of inter-cooling
and re-heating on cycle efficiency has been obtained. A comparison of cycle efficiency has been
made between the newly proposed double flow split compression cycle and traditional recom-
pression cycle. The results show that cycle efficiency of double flow split compression cycle is 1-2
percent higher than that of recompression cycle. The efficiency improvement can exceed 3 percent
while inter-cooling and re-heating were adopted in system.
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Table 1. Initial conditions and equipment parameters
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Figure 1. Recompression cycle layout
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Table 2. Calculation results comparison and model validation
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Figure 2. Temperature difference at the hot end of high temperature recuperator
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Figure 3. Double flow split compression cycle layout
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Figure 4. T-S diagram of double flow split compression cycle
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Figure 5. Efficiency comparisons between double flow split compression cycle and recompression cycle
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Figure 6. Temperature rise comparisons of heat source between two cycles
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Table 3. Comparisons of calculated efficiency in different cases
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